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Abstract. [ Objective | The study aims at exploring the physiological responses of Ormosia henryi seedlings with in-
oculation of different rhizobium strains under moderate drought stress and screening the excellent strains for drought
resistance. | Method ] Using O. henryi seedlings inoculated with different rhizobium strains as test material, the
continuous drought stress experiment were designed under pot culture. After 23-day’ s drought stress, the physiolog-
ical indexes such as relative conductivity, MDA, soluble sugar, free proline content, SOD activity, photosynthetic
rate, transpiration rate and chlorophyll fluorescence parameters were determined, and the drought resistance of each
treatment seedlings was evaluated by the membership function comprehensive method. [ Result] The results showed
that the relative membrane of O. henryi seedlings inoculated with rhizobium strains significantly decreased by

29.4% —73.9% under moderate drought stress. Compared with the CK (not inoculated) , the average proline con-
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tent, soluble sugar content and SOD activity increased by 199.8% , 135.3% , and 200.2% , the MDA decreased
by 26.2% —-78.0% , and the highest photosynthetic rate was 11. 6 times higher than that of CK treatment. The light

energy conversion efficiency and the potential activity of PS Il of O. henryi seedlings increased after inoculated with

thizobium strains, the ability of adjusting and adapting to drought stress strengthen. [ Conclusion | The effect of dif-

ferent strains to drought resistance of 0. henryi seedlings shows significant difference (P <0.05 ). The comprehen-

sive evaluation results of drought resistance show that the mean value of membership function of O. henryi seedlings

inoculated with 6 kind of strains were from 0. 62 to 0. 81, indicating these seedlings are highly drought resistance

treatments, and these strains could be regarded as excellent drought resistant strains.

Keywords: Ormosia henryi seedling; rhizobium; drought stress; physiology; chlorophyll fluorescence
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Table 1 Strains of verified by 16S rDNA sequence analysis

Hi's R4 pli//a s} AEALME B
Number Collecting location Closely related Similarity/ % Accession number
1 T el Rhizobium rosettiformans W3 93 KR921482.1
2 SN F U Rhizobium sp. SCAUSO7 99 KF836032. 1
3 T M 75 Rhizobium sp. S41 100 CP016433. 1
4 FNT-5E Rhizobium sp. YE24 98 KT992333. 1
5 S 2 ) R. nepotum MLS-6-6 99 KT997460. 1
6 B L HL R. tropici CAF336 95 EU399925. 1
7 HM A BT Rhizobium sp. L120T 99 KM894194. 1
8 yoLPalgR R. pusense BJ] 99 KF297587. 1
9 pivlbaliy Rhizobium sp. JCM 28644 99 LC133675. 1
10 SN BRI R. nepotum Rrad-006 99 KX260959. 1
11 BRI R. lusitanum P3-13 99 H(Q830495. 1
12 PN E e R. tropici SY61 99 KP687381. 1
13 M B Rhizobium sp. RITF 1462 98 JQ697681. 1
14 FIN B Rhizobium sp. CCBAU 83718 99 EU145992. 1
15 B KA R. lusitanum, R-51027 99 LN995682. 1
16 WL 2 R. lusitanum P3-13 98 H(Q830495. 1
17 WivLil % Rhizobium sp. JCM 28634 99 LC133665. 1
18 WL Rhizobium sp. L120T 99 KM894194. 1
19 WL K B Rhizobium sp. LMB-1 99 KM891589. 1
20 A A R. multihospitium CCBAU 83375 99 EF035065.2
21 iyEaa R. lusitanum ITM 14111 99 KC568140. 1
22 YL I R. tropici B28 99 JX010975. 1
23 TLP A I R. pusense ZJY-286 79 KP282790. 1
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Fig. 1

The relative membrane permeability of Ormosia henryi seedlings inoculated with different rhizobium strains under moderate drought stress
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Fig.2 The soluble sugar content of Ormosia henryi seedlings inoculated with different rhizobium strains under moderate drought stress
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Fig.3  The proline content of Ormosia henryi seedlings inoculated with different rhizobium strains under moderate drought stress
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Fig.4 The MDA content of Ormosia henryi seedlings inoculated with different rhizobium strains under moderate drought stress
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Fig.5 The SOD activity of Ormosia henryi seedlings inoculated with different rhizobium strains under moderate drought stress
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Table 2 The photosynthetic rate, transpiration rate and water use efficiency of Ormosia henryi seedlings inoculated

with different rhizobium strains under moderate drought stress

Qb FR Photosynthetic rate

HOLE AR

RIS AR

Transpiration rate

RGP R FIALR

Water use efficiency

Qb3 Photosynthetic rate

]

RN AR

Transpiration rate

UNEIEEY &S

Water use efficiency

Treatment  / (MHlOl_; m~? / (mmol_ ] m~? /( pamel » mmal -1 Treatment  /( Mmol_; m~2 /(mmol_]- m2 /ol - mmol 1)
cs7h) cs7h cs7h cs7h

1 1.58 0. 13gh 0.42 +0.01h 3.76 +0. 21 ghi 13 2.35+0. 15¢ 0.37 +0.01j 6.35 +0.28h
2 1.87 £0. 12¢f 0.46 £0.01g 4.06 £0.21{gh 14 1.43 £0.21hi 0.20 £0.01o 7.15 £0.15a
3 1.42 £0. 19hi 0.21 £0.00n 6.66 +0.30b 15 1.72 £0. 10fg 0.36 £0.01k 4.78 £0. 19¢cde
4 1.07 £0.24j 0.17 £0.01p 6.29 £0.68a 16 2.39 £0. 12¢ 0.56 £0.01c 4.28 £0. 15¢fg
5 2.13 £0.06d 0.40 +0. 00i 5.32 £0. 16¢ 17 1.29 £0.05i 0.25 £0.01m 5.16 £0.30c
6 2.33+0.22¢ 0.60 +0.02b 3.88 +0. 45hij 18 1.94 £0. 14e 0.49 +0.01f 3.96 £0.35gh
7 1.43 +0. 11hi 0.47 +0.00g 3.04 +0.26jk 19 0.62 +0.08Im 0.19 +0.010 3.26 0. 36i]
8 1.62 0. 06g 0.41 +0.00i 3.95 +0. 14gh 20 0.83 +0.06k 0.16 +0.01p 5.19 +0. 13¢
9 3.140.31a 0.51 +0.0le 6.16 +0. 10b 21 0.50 +0.07m 0.17 +0.01p 2.94 +0. 14jk
10 2.65 £0.24b 0.63 £0.01a 4.21 £0.35efg 22 0.56 £0. 10m 0.24 £0.01m 2.33 £0.22lm
11 2.42 £0. 10¢ 0.53 0.00d 4.57 0. 17def 23 0.75 £0. 07kl 0.29 =0. 001 2.59 £0. 23kl
12 2.14 £0.05d 0.42 +0. 00h 5.10 £0.08¢d CK 0.27 £0. 12n 0.14 £0.01q 1.92 £0.56m

T R R S = dRifiE” , RSB SR A ] 7 B R 22 518 W3 K- (P <0.05) o Tkl

Nate ; Data in the table represent average value + standard error. Different letters indicate significant difference( P <0.05). The same below.
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Table 3 The chlorophyll fluorescence parameters of Ormosia henryi seedlings inoculated with different rhizobium

strains under moderate drought stress

IbF FoOufe i1 PS I B 7EE 7 M N i Jefb K B[S iae S LD
Treatment Fv/Fm Fv/FO Y (1I) QP NPQ
1 0.427 £0.017d 0.745 £0.028g 0.333 +£0.000d 0.724 £0.031h 0.078 £0.002n
2 0.450 £0.018d 0.818 £0.015e 0.297 £0.000g 0.846 +£0.034de 0.103 £0.004;
3 0.466 £0.031c 0.872 £0.015d 0.327 £0.005de 0.720 £0.027h 0.103 £0.002j
4 0.569 £0.005a 1.321 £0.050a 0.368 +£0.003a 0.955 +£0.015b 0.113 £0.000g
5 0.434 £0.005d 0.767 £0.023f 0.355 £0.008b 0.714 £0.010h 0.060 +0.0000
6 0.435 £0.020d 0.770 £0.061f 0.300 £0.002g 0.652 +£0.022i 0.107 £0.002i
7 0.449 +0.028d 0.815 £0.031e 0.316 £0.006f 0.818 +0.030ef 0.016 £0.000s
8 0.435 +£0.025d 0.771 £0.033f 0.321 £0.007e 0.917 £0.037¢ 0.038 +0.000q
9 0.435 +0.011d 0.771 £0.014f 0.345 £0.005¢ 0.909 £0.058¢ 0.055 £0.000q
10 0.500 +0.016b 1.000 0. 100b 0.355 +0.005b 1.063 0. 150a 0.057 £0.000p
11 0.493 £0.030b 0.972 £0.066¢ 0.344 £0.006¢ 1.000 £0.086a 0.098 +£0.000k
12 0.421 £0.020e 0.727 £0.022h 0.302 £0.008g 0.762 £0.029g 0.075 £0.001n
13 0.450 £0.024d 0.818 £0.030e 0.309 +£0.004f 0.810 £0.028f 0.036 +0.000r
14 0.403 +£0.018gh 0.675 +0.0151 0.321 +£0.004ef 0.789 +0.042fg 0.088 £0.001m
15 0.417 £0.016ef 0.715 £0.022i 0.321 £0.004e 0.810 £0.052f 0.091 +0.0001
16 0.419 £0.022e 0.722 +£0.025h 0.339 £0.009¢ 0.864 +0.066d 0.056 +0.000p
17 0.415 +£0.011efg 0.710 £0.020i 0.309 +0.006f 0.708 +0.016h 0.132 £0.000g
18 0.406 +0.016fgh 0.684 +£0.018k 0.275 £0.002h 0.704 +£0.025h 0.107 £0.002i
19 0.386 £0.009i 0.629 £0.0120 0.260 £0.001j 0.667 £0.015i 0.140 £0.000f
20 0.391 £0.010i 0.642 £0.041n 0.259 £0.000j 0.619 £0.032; 0.176 £0.003e
21 0.409 +£0.018efgh 0.692 £0.031j 0.236 £0.003k 0.650 £0.028ij 0.200 £0.004d
22 0.397 £0.021hi 0.541 £0.020p 0.268 +0.002i 0.654 +0.058i 0.240 +£0.005b
23 0.351 £0.017j 0.658 +£0.054m 0.258 £0.002; 0.571 +0. 040k 0.210 £0.005¢
CK 0.309 +0.006k 0.447 £0.015¢q 0.235 +0.000k 0.538 +0.0321 0.275 £0.000a
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Table 4 Comprehensive drought resistance screening of 23 test strains
*HX\!T:E "ﬂJ fﬁE SE)D h=3 Hﬁ;\ﬁjﬁ EIDIEpLEN /k’f‘\*'}lﬁﬁ ﬁfjﬁﬂ: PST Sehikd bl et
b F FR Wl i P &4 Photosy- BOR ES N et e e s FRIME HER
Treatment  Relative  Soluble sugar ~ SOD  Proline  nthetic =~ Water use g ERTE BT hE R SR average Order
.. .. .. o FV/FO  Y(II) Qp NPQ
conductivity content activity  content rate efficiency Fv/ Fm

10 1.00 0.84 0.92 0.87 0.83 0.30 0.74 0.63 0.90 1.00 0.84 0.81 1
11 0.86 0.96 0.87 0.72 0.75 0.78 0.71 0.60 0.82 0.88 0.68 0.79 2
9 0.95 1.00 0.97 1.00 1.00 0.35 0.49 0.37 0.83 0.71 0.85 0.77 3
16 0.69 0.75 0.99 0.73 0.74 0.95 0.42 0.31 0.78 0.62 0.85 0.71 4
7 0.86 0.86 0.56 0.45 0.40 0.73 0.54 0.42 0.61 0.53 1.00 0.63 5
13 0.85 0.75 0.47 0.55 0.73 0.55 0.54 0.43 0.56 0.52 0.92 0.62 6
4 0.81 0.24 0.36 0.15 0.28 0.28 1.00 1.00 1.00 0.79 0.63 0.59 7
5 0.79 0.34 1.00 0.62 0.65 0.20 0.48 0.37 0.90 0.34 0.83 0.59 8
1 0.73 0.26 0.63 0.61 0.46 1.00 0.45 0.34 0.74 0.35 0.76 0.58 9
8 0.74 0.24 0.74 0.39 0.47 0.44 0.49 0.37 0.65 0.72 0.92 0.56 10
12 0.84 0.66 0.85 0.38 0.65 0.32 0.43 0.32 0.50 0.43 0.77 0.56 11
15 0.73 0.53 0.60 0.27 0.51 0.75 0.42 0.31 0.65 0.52 0.71 0.54 12
3 0.75 0.33 0.54 0.31 0.40 0.53 0.60 0.49 0.69 0.35 0.66 0.51 13
14 0.85 0.52 0.64 0.27 0.40 0.38 0.36 0.26 0.65 0.48 0.72 0.50 14
2 0.80 0.12 0.20 0.52 0.56 0.47 0.54 0.43 0.47 0.59 0.66 0.49 15
6 0.82 0.22 0.67 0.19 0.72 0.39 0.49 0.37 0.49 0.22 0.65 0.47 16
17 0.45 0.27 0.86 0.26 0.36 0.56 0.41 0.30 0.56 0.32 0.55 0.45 17
18 0.52 0.36 0.52 0.04 0.58 0.33 0.37 0.27 0.30 0.32 0.65 0.39 18
19 0.52 0.25 0.48 0.28 0.12 0.22 0.30 0.21 0.19 0.25 0.52 0.30 19
20 0.56 0.12 0.19 0.24 0.20 0.55 0.32 0.22 0.18 0.15 0.38 0.28 20
23 0.62 0.26 0.35 0.24 0.17 0.20 0.16 0.24 0.17 0.06 0.25 0.25 21
21 0.57 0.35 0.07 0.11 0.08 0.07 0.39 0.28 0.01 0.21 0.29 0.22 22
22 0.40 0.10 0.05 0.28 0.10 0.11 0.34 0.11 0.25 0.22 0.14 0.19 23
CK 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 24
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